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PREFACE 
The selection o~ the probl~m for which this paper 
o~fers a solution was made from a list o~ theses subjects 
submitted by the U. S. Air Force. The problem called for 
the development of a method or formula where the air flow 
through woven materials, ~uoh as metallic screening and 
woven cloth, could be obtained in terms o.f the pressure 
drop across the material. The range of pressure dif~er­
entials to be investigated was ~rom zero to twenty inches 
or water. 
In this paper the work is confined to woven cloth 
such as nylon; rayon and cotton fabrics. A former 
graduate of our school, Mr. N. B. Wolk, has worked on 
metallic screen~ngs. 
The fabrics ·used in the experimental portion of the 
work have been obtained locally. 
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The object of this invest~gation is to obta in an 
expression whereby ~low of air through woven cloth ean 
be predicted with a reasonable degree o~ accuracy, in 
terms of" th·e pressure drop across the screen, the den-
sity, the viscosity of" the air flowing; these latter 
properties being functions of the pressure a nd tempera-
ture of the air. 
The development of an expression from which to 
predict the relationship between the air flow through 
a screen and the pressure drop across it without re-
sort to experimental procedure seems to the author to 
be worthwhile undertaking. 
The chief aim of this investigation was to obtain 
an expression for air flow in terms of the pressure 
drop across the screen . Air has been used as the 
working medium when the experiments were conducted. 
But it could be applied to most compressible fluids, 
which makes the mathematical expression reasonably 
general. 
REVIEW OF LITERATURE 
So far as the author was able to ascertain from 
the literature available loca.lly, no work had been done 
previously paralleling that covered by this thesis 
except for a thesis written by Mr. Norman Wolk, a for-
mer graduate of the School of Mines and Metallurgy, 
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Air flow/sq. ft. of screen 
Screen pressure drop 
Mesh 
Thread diameter 
Orifice pressure drop 











inches of' H20 
Symbol Dim. Formula Ti~3P0f~R~t:h0f Mass 
L/T Q -1 +1 
s 
I M/L -3 1 
throug h screen p M/LT 2 -2 -1 1 
Viscosity p. M/LT -1 -1 
Thread Dim. D L 1 
Mesh M 1/L -1 
· {1) P. W. Bridgman, Dimensional Analysis, New Haven, 




In order to develop the general rorm or the equa-
tion for air flow through fabric screenings, the author 
sees fit to resort to dimensional analysis. This consists 
of selecting those variables upon which another variable 
quantity depends. 
The Application of Dimensional Analysis to 
the Problem of Air Flow Through Fabric 
Screenings. 
The variables upon which the air flow depends are 
the density of air, the viscosity of air, the pressure 
drop across the screen, the thread thickness of the 
screen, and the mesh. One other variable such as the 
velocity of air was assumed to be involved in the prob-
lem; but it was found to have no relation with the prob-
lem in hand, since its exponent gave a value of zero, 
and consequently me.de 1 t drop out of the dimensional 
equation. 
Setting up an expression for the flow (Q) in terms 
of the other variables 
Q = KJaPbp. cD~e (a) 
where K is the constant of proportionality. 
Substituting the dimensional formulas from Table II 
into eq. (a) 
LT-l = K(MaL-3a)(MbL-bT2b)(M0 L-cT-c)(Ld)(L- 8 ) (b) 
Now writing the summation equation 
£ L 1 = - 3a - b - c + d - e ( c ) 
~ T -1 = - 2b - c ( d ) 
~M 0 = a + b + c (e) 
Solving for (c) from eq. d 
c = 1 - 2b 
Substituting this value of (c) into eq. e 
0 = a + b + 1 2b 
0 = a + 1 - b or a = b - 1 
5 
Substituting the values for (a) and (c) into 
eq. (c) 
1 = -3b + 3 - b - 1 + 2b + d - e 
1 = d - e - 2b + 2 
e = 1 - 2b + d 
Now we have reduced all or the exponents in terms 
or (b) and (d) which is a.s rar as the original equation 
can be reduced using dimensional analysis. 
Substituting the values for exponents (a), (c) and 
(e) into eq. (a.) we get, 
Q = K(/b-l)(Pb)(}Al-2b){Dd)(Ml-2b+d) (r) 
Collecting teEms of' like exponents 
Q = K~fM"~ (DM)d~M~ (g) 
The above equation is one of the general rorms or 
the expression.for air flow through screens, in which 
all of the quantities in the parenthesis are measurable. 
The problem is now to determine the value of these 
3 constants experimentally, namely K, b, and d; which 
can be done by setting up the apparatus and running tests 
on different fabric samples. The specimens used were 
nylon parachute cloth, rayon, a sample from silk stock-
ings, cotton and a diff'erent cotton sample. Out or rive 
different samples, I have been able to use only three 
of them; namely, rayon, nylon and cotton. The mesh of 
the silk sample was very loosely woven and the air 
supply was not enough to run through the :rabric. On the 
other hand the mesh of the cotton sample No. 2 was very 
tightly woven and for a given pressure drop namely, 1-20 
inches of water across the fabric, no appreciable 
pressure drop could be read on the oririce meter mano-
meter which registers the ~low of air. 
The data which follows is a tabulation o~ pressure 
drop acrose the ori-fice meter versus :pressure drop across 
the screen. The reading for the ori~ice drop (H) is in 
scale units of manometer oil. Each of these scale 
units measured 0.0735 inches. This constant was used 
6 
later to convert ·the orifice drop to inches of water. As 
will be shown later in the discussion the air flow through 
the orifice is proportional to the square root of the 
· pressure drop (H), and therefore for convenience sake t~e 
following d~ta plots (/if"") where (H) is in units of 
manometer oil, against the screen pressure drop (h) in 
inches of water. The resulting curves will be of the 
same form as a plot of the air flow Q vereus screen drop 
(h), the difference being the constant of proportionality 
between (Q) and (H). 
DESCRIPTION OF PROCEDURE FOLLOWED FOR THE 
EXPERIMENT-AL DETERMINATION OF K, (b) and (d) 
7 
As vras mentioned in the acknowledgement, the appa-
ratus used by the author in conducting the experiment was 
built by a former graduate, Norman Wolk. 
The supply of air was obtained from a compressed air 
main line running beneath the Mechanical Engineering 
Laboratory, which was fed by a compressor in the Missouri 
School of Mines Power Plant. 
The capacity of this compressor was 230 cu.ft./min. 
and the pressure in the line between 80 psi to 100 psi. 
Arrangements were made to conduct the tests during 
times when there was no other load on the system, which 
made it possible for me to use the entire output of the 
compressor. 
This source of air proved adequate in all but one 
respect, this being the relatively high moisture content 
of the air, which resulted from the absence of an after 
cooler in the system. The moisture in the air tended to 
clog the very small openings in these fine_fabrics. But 
by using screens of a mesh around 80 threads/inch, the 
effect of the moisture became neglig ible. 
A drawing of the apparatus with complete notation 
is sho-vm in Fig. (1). 
A Meriam Manometer (A) which read in inches of water 
was used to measure the pressure drop across the screens. 
Red manometer oil of specific gravity 0.834 was 
used in the orifice meter (B). 
The screen samples were made up as shown in Fig. 
(2) inserted between flanges (C) and secured by flange 
bolts. A gate valve (D) was inserted in the air supply 
pipeline upstream from the orifice meter to blow off any 
condensate which may have collected in the line prior to 
the test. A globe valve (E) was used to regulate the 
quantity of air flowing, and a thermometer (F) was 
8 
inserted upstream from the orifice meter to measure the 
air temperature. 
TABLE III 
Screen Thread Thickness in inches Mesh threads/inch 
(A) Nylon 0.0083 95 
(B) Rayon 0.0071 • 91 
(C) Cotton 0.0074 90 
t.PIJAhATUS :oh EXL"'F.hl\!::::~TAL 
DETERM!;;ATI ~J N 0F ~>. ~ .h 1-~L(Hr 
A - Water Man:Jmeter D - Gate Vel ve 
B - Orifice Meter 1'. - Glnbe VAl Ye 
C - Fleng~s 
PROCEDURE FOR MEASURING THE MESH AND 
THE THREAD THICKNESSES OF THE FABRICS 
/0 
The mesh and the thread thicknesses of the samples 
were measured making use of an eye piece measuring micro.-
scope. 
The mesh and thread thicknesses of every sample 
were measured four different times and averages were 
taken. The surface condition of the nylon and rayon 
threads looked very similar, but the surface condition 
of the cotton fabric was altogether different from nylon 
and rayon samples. It could be expressed as fuzzy. 



















Screen (A) Nylon _ Temp: 82°F 
Orifice Pressure IH Screen Pressure 
Drop (H) in Units of Drop (h) Inches of 
Manometer 011 Water 
0.25 0.5 3.0 
o.so 0.707 6.0 
0.85 0.922 10.4 
1.2 1.1 15.0 
1.7 1.3 21 
2.0 1.41 25 
TABLE V 
Screen (B) Rayon Temp: 82°F 
Orifice- Pressure 
































Screen (C) Cotton Temp: 84°F 
Orifice Pressure IH Sereen Pressure 
Drop (H) in Units or Drop (h) Inches of 
Manometer 011 Water 
3.2 1.79 5 
4.3 2.07 7 
6.2 2.46 9 
10.5 3.24 15 
14.0 3.74 20 
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DISCUSSION OF THE CURVES 
It is apparent all of the three curves are para-
bolic in nature. A plot of the data on logarithmic 
coordinates veriries this assumption. If we examine 
these eurves · further, we see that they are parallel to 
one another which indicates that there is a deflnite 
relationship between the curves of the various screens. 
The dimensionally derived equation was parabolic in 
form, and the parallel line plots for the various screens 
on logarithmic coordinates indicates the air flow through 
all of the screens can be expressed by a single equation, 
if the proper values of the constants (K) and exponents 
(b) and (d) can be determined. 
However I might make this remark about the nature 
of the different kinds of fabrics. Fabrics which are 
similar in nature like nylon and rayon have almost alike 
thread surface conditions. On the other hand the sur-
face condition of cotton fabrics differ. They are very 
rough and fuzzy. For this reason in the determination of 
the constants K, b and d I shall take points on the 
nylon and rayon curves and leave cotton out. Then I . 
shall introduce a factor for the surface roughness of 
cotton. I mean to do this by taking 3 or 4 points on 
the cotton curve and calculating the flow by the derived 
equation and plot the actual values of flow versus the 
values obtained from the derived equation • . After ob-
taining a correction graph in such a manner the f ·ormula 
could be applied for cotton too. 
17 
DETERMINATION OF CONSTANTS 
In solving for the constants, the first step is to 
write the dimensional equation (g) in such a form as to 
facilitate isolat~on of the exponents (b) and (d) 
Q = K~a~J) (DM)dt.M~ (g) 
Collecting terms of like exponents 
~ = xf:.~-~b(DM)d (h) 
,AAM 
Taking the logarithims of both sides of the eq. (h) 
log l~~ =log K + b log t:•~l)+ d l og (DM) (1) 
Now, let us tabulate the va.l ues o'f the terms ~~~, 
(fP >,and (DM) by taking the necessary values from three 
~aMs) -
different runs on nylon and rayon. 
{~) J. Lipka, Graphical and Mechanical Computation, 
N. Y., John Wiley and Sons, 1918, p. 128 
TABLE VII 
Screen Run <SL> -V!M} ( J' p ~ (JA*M* 
(A) Nylon c 117 0.675 X 106 
(A) Nylon d 141 0.975 X 106 
(B) Rayon c 321 6 1.065 X 10 . 
Calculations for the Above Data Are Given Below: 
Q = o.0438 co• ~~ x h w w 
I 12.fa 
Q = Air flow (e~.rt./seo.) 
C = Orifice coefficient 
D = Orifice diameter (inches) 
/, =Density of water (lb./eu.ft.) w . 
hw = Orifice pressure drop (inches of water) 
fa= Density of air (1b./cu.ft.) 







c = 0.65 
D = 2.046 hw = 0.85 X 0.0735 X 0.834 = 0.052 11 
water 
f = 0.9943 x ~8 x 1728 = 61.5 lb./cu.ft. 
w 453. -
Q : 0.0438 X 0.65 X ?.0468 /61.5 X 0.052 
/12 X 0.074 
= 0.0438 x 0.65 x 4.175 x 1.9 = 0.226 cu.ft./sec. 
(3) N. E. Wo1k, A Thesis on Air Flow Through Metall1e 
Screenings, 1951, p. 22. 
. 0.07~ ~ = 32 •1 = 0.023 slugs/ft. 
~ = 0.00018 x 0.00209 = o.ooo,000376 lb.sec./sq.ft. 
M = 95 x 12 = 1140 threads/inch 
p : 10.4 X 0.433 : 54.0 lb./ft. 8 
12 
NOw determine ~*~, b{•~• ~ and (DM) 
9L . ~M = 21.9 X 0.0023 =. 2.1* X 2.3 X 108 = 117 
0.000000376 X 1140 3.7 X 1.14 
19 
.f P = o.oo23 x 241o = 2.3 1 ::~ .4 x 1o6 = o.~75 x 1o
6 
~ (3.76 x 10- )4 (114o)• 3.76 X 1.14 
DM = 0.0083 x 95 = 0.788 
Screen (A) Nylon 
f. = 61.5 1b./eu.ft. w 
fa = 0.074 lb./cu./ft. 
Run d H • 1.2 
h =15 
h = 1.2 x 0.0735 x 0.834 = 0.0735 inches of water 
w 
Q = 0.0438 x 0.15 x 4.175 /61.5 x 0.07~5 = 0.2571 cu.f~/sec. 
t 12 X 0.07 . 
Area of eereen = 0.0103 sq. ft. 
o.2571 ; Q = O.Ol03 = 26.3 ft. sec. 
f- = 0.0023 elugs/eu.ft. a . 
p.. = o,ooo,ooo376 lb.sec./sq.ft • . 
M = 1140 threads/inch 
P- = 15 X 0.433 X 144 = 78 lb./sq.ft. 
12 
Determination of )A~ , :~~~~~ and DM 
SL - 26.3 X 0.0023 = 141 ' 
P. M - 0.000000376 X 11-40 
6 ~iM* = 2.3 X 7.8 X 10 = 0.975 X 106 
3e7b2 X 1.142 
DM = 0.0083 x 95 = 0.788 
Screen (B) Rayon 
~ = 61.5 1b./cu.ft 
~ = 0.074 lb./cu.ft 
Run d H = 5.8 
h =15 
~ = 5.8 x 0.0735 x 0.834 = 0.356 inches of water 
20 
Q = Q.0438 x 0.65 x 4.175 ~6i:25xxo~01~6 = 0.59 cu.rt.,lsec. 
Area of' screen = 0.0103 sq. ft 
- 0.59 -Q- 0 •0103 ~ 57.3 ft./sec. 
fa = 0.0023 slugs/eu.ft. 
)J = o.000,000376 1b.seo./sq.ft. 
M == 91 x 12 = 1092 threads/ft. 
p: 15 X 0.433 X 144 _= 78 1b./sq.ft 
12 
g[_ /P Determination of }AM' JA•M•· and DM 
p~ = a:o6o~og3~~2~ 1090 = 321 
/P 6 6 JA aMa- 2.3 X 7.8 X 10 = 1.065 X 10 
3. 762 x 1.092· 
DM = 0.0071 x 91 =. 0.646 
21 
Substituting the values for JJ.9i.' ;i•. and DM from Table VII 
into eq. (1) 
log= M_ = log k fp . + b log~+ d log DM (i) 
log 117 · = log K + b log 0.675 X 106 + d log 0.788 
log 141 = log K + b log 0.975 X 106 + d log 0.788 
log 321 = log K + b log 1.065 X 106 + d log 0.646 
Substituting the values of the logarithims 
2.0682 = log K + 5.8293b + (-O.l035)d 
2.1492 = log K + 5.989 b + (-O.l035)d 






( c' ) 
Rewriting eq. (a') and (b') and substracting eq. (b') from 
(a' ) 
(5.989 - 5.8293)b = 2.1492 - 2.0682 
0.081 
b = 0.1597 = 0.507 
Now eubstraeting eq_. (b' ) from eq. ( c' ) 
2.5065- 2.1492 = (6.0273 - 5.989).507 + (-0.1898 + O.l035)d 
o.o863d = o.Ol942 - 0.3573 
d = - 3379 • - 3.91 
803 
From eq. (b) 
2.1492 = log K + 5.989 X 0.507 + 0.1035 X 3.91 
log K = 2.1492 - 5.989 X 0.507 - 0.1035 X 3.91 
log K = 2.1492 -3.04 - 0.405 
log K = ~1.296 
K = 0.0506 
Eq. ( 1) becomes 
Q = 0.0506 ~~fM*~0.507 (DM)-3.9lr,M~ (L) 
L-. 
CHECK FOR THE VALIDITY OF EQUATION 
Example (1) 
Screen (A) Nylon Run e 
P = 21 x o.i~3 x 144 -- 109 1b I rt • sq. • 
).1. = 0.000000376 
f = ~2?1~ = 0.0023 s1ugs/cu.ft. 
H = 1.7 
h = 21 
22 
Q = 0.0506 (2.3 X 10.9 X 106)0.507( 1 ) 
(3•762 X 1 •142 ) (.7883.91) 
~3.76 X .109) 
2.3 ) 
:: 0.0506(1~36 X 106)•5°7( 1 )(0.186) 
(.3935) 
= 0.0506 x 1290 x 2.54 x .186 = 30.8 ft./sec. 
Q = 30.8 x 0.0103 = 0.318 cu.ft./sec. 
Q = 0.0438 CD8 /fwhw 
/12.fa. 
c iE 0.65 
D = 2.046 
~ = 61.5 
h = 1.7 x 0.0735 x 0.834 = 0.104 inches of water · 
w 
Q = 0.0438 X 0.65 X 2.0462 /61.5 X 0.104 
, /12 X 0.074 
= 0.119 x 2.68 = 0.292 cu.ft./sec. 
%error= (.318.292292)100= 8.9% 
Example (2) 
Screen (B) Nylon Run e 
I = 0.0023 slugs/cu.ft. 
P = 20 x oi~33 x 144 = 104 lb./sq.ft. 
)A = 0.000000376 lb~see./sq.ft. 
M = 91 x 12 = 1090; D = 0.0071 inches 
H = 7.8 
h = 20 
23 
. . ' 6 .507 . Q = 0 • 0506 ( 2 • 3 X 10 .4 X 10 ) _ _ _ _ _( 1 ) ( 3 • 7 6 X 0 .109) 
(3-.76• x -1.092 ) (.6463.91 )( 2.-3 ) 
= o.o5o6(1.545 x 106>·507 < 1 · >c 178 > ( .181) • 
= 0.0506 x 1380 x 5.52 x .178 = 68.6 ft./sec. -
Q = 68.6 x 0.0103 = 0.706 cu.rt./sec. 
' hw = 7.8 x 0.0735 x 0.834 = 0.478 inches of water 
Q = o.0438 x o.65 x 2.0468 161.5 x o.4I8 
- I 12 X 0.07 
• - 0.119 x 5.76 = .628 cu.ft./sec. 
e~~ error -- ( .706 - • 628)- 12 4at 
!0 • 628 - • fO 
TABLE VIII 
TABULATION OF VALUES FOR AIR FLOW AND % ERRORS 
Sere en Run Air Flow eq. (L) (Aet~~f)F~fi~rt./sec. 
cu. ft./ sec. 
(A) 
Nylon e 0.318 0.292 
{B) 




APPLICATION OF EQ. (L) TO COTTON BY MEANS 
OF THE CORRECTION GRAPH 
Exe.mple(3) 
I = 0.0023 H = 4.3 
P - 7 X 0.433 X 144 - 36 4 1b I ft h = 7 
- 12 - • • eq • • 
# = o.ooo,ooo38 lb.sec./sq.ft. 
M = 90 x 12 = 1080 D = 0.0074 inches 
24 
Q- 0 0506(2.3 X 3.64 X 106 )• 50~( 1 )(3.8 X 0.108) 
- • (~x 1 •0es ) ( .6653.91)) 2.3 ) 
= 0.0506(.536 X 106)•507 (4.93)(.178) 
= 0.0506 x 638 x 4.93 x 0.178 2 28.3 ft./sec. 
Q = 28.3 x 0.0103 = 0.292 cu.ft./sec. 
h = 4.3 x 0.0735 x 0.834 = .263 inches of water w 
Q = 0.0438 X .65 X 2.0462 /.61.5 X 0.263 
/12 X 0.074 
= .119 x 4.26 = 0.508 cu.ft./sec. 
Example (4) 
Screen {c) Cotton 
J' = 0.023 
Run c 
p = 9 x o.i~3 x 144 = 46.8 lb./eq.ft. 
~ = o.ooo,oo038 lb.sec./sq.ft. 
D = 0.0074 inches 
H = 6.2 
h = 9 
Q = 0.0506 (2.3 X 4.68 X 10
6)•5°7 ( 1,.~1 )(3.8 X 0.108)) 
· ( ~ x 1 • 082 ) < • 665 . > < 2. 3 
= 0.0506(.69)• 507 (4.93)(.178) 
= 0.0506 x 912 x 4.93 x .178 = 40.5 ft./sec. 
Q = 40.5 x 0.0103 = .417 cu.ft./sec. 
h = 6.2 X 0.0735 X 0.834 : 0.38 
w ' 
· Q = 0.0438 X 0.65 X 2.0462 /61.5 X O.i8 
. /12 X 0.07 
= 0.119 x 5.13 = 0.61 cu.ft./aec. 
Example (5) 
Screen (C) Cotton Run d H = 10.5 
I = 0.0023 slugs/sq.ft. h = 15 
p - 15 X 0.433 X 144 - 78 0 lb I ft 
- 12 - • • sq • • 
~ = o.ooo,ooo38 lb.sec./sq.ft 
D = 0.0074 inches 
25 
Q = 0.0506(2.3 X 78.0 X 106)• 507 ( 1 )(3.8 X 0.108) 
(~ X 1.082 ) . ( .6653.91) ( 2.3 ) 
= 0.0506(1.15)• 507 (4.93)(.178) 
= 0.0506 x.l175 x 4.93 x .178 = 52.2 ft./sec. 
Q = 52.2 x 0.0103 = 0.538 eu.ft./sec. 
h = 10.5 x 0.0735 x 0.834 = 0.643 inches of water w ' 
Q : 0.0438 X 0.65 X 2.0462 /61.5 X 0.643 
I 12 X 0.074 
= 0.0438 x 0.65 x 4.175 x 6.675 = 0.794 cu.ft./sec. 
Example (6) 
Screen (C) Cotten Run e H = 14 
? = 0.0023 slugs/sq.ft. h = 20 
P = 20 x oi~33 x 144 = 104 lb./aq.ft. 
~ = 0.000,00038 lb.sec./eq.ft. 
D = 0.0074 inches 
26 
' 6 507' Q _ 0 0506(23 X 10.4 X 10 )• ( 1 )(3.8 X 0.108) 
- • (3i88 x 1.088 ) (.665'· 91 > 2.3 
;;: 0.0506(1.535) •507 (4.93) ( .178) 
= 0.0506 x 1365 x 4.93 x 0.178 = 60.6 ft./sec. 
Q ~ 60.6 x 0.0103 = 0.625 cu.ft./eec. 
hw = 14 x 0.0735 x 0.834 = .857 inches of water 
Q = 0.0438 X 0.65 X 2.0462 /61.5 X .857 
/12 X 0.074 







Screen (C) Cotton 






Flow (Q) From 
Derived Eq. (L) 





Now,, with the data that can be obtained from 
Table IX, let us draw a correction graph, that is, 
flow obtained from derived obtained versus the actual 
graph. 
From observation of the graph, we can ·eee it is 
a straight line function which accounts for the surface 




CHECK FOR Ti-IE VALIDITY OF THE COR."RECTION GRA.PH 
Examnle (7) 
Let us take a point at random on the cotton curve. 
f = 0.0023 
P - 13 X 0.433 X 144 67 5 lb I ~t 
- 12 = • · sq ·- • 
~ = 0.000,00038 lb.eec./sq.ft. 
D = 0.0074 inches 
H = 9 
h = 13 
Q = 0.0506(2.3 X 6.75)• 507 ( 1 )(3.8 X 0.108) 
(3:~x 1.08' (.6653 ·91 ) 2 • 3 
Q = 0.0506(0.995 X 106 )• 507 (4.93)(.178) 
= 0.0506 x 1095 x 4.93 x 0.178 = 48.6 ft./sec. 
Q = 48.6 x 0.0103 = 0.500 ~u.ft./sec. 
h = 9 x 0.0735 x 0,834 = 0.552 inches of water 
w 
Q = 0.0438 X 0.65 X 2.0462 /bl.S- X 0.5~2 
I 12 X 0.07 
= 0.119 x 6.18 = 0.736 cu.ft./sec. 
Now Q= 0.500 cu.ft./sec. 
Q actual = 0.736 cu.ft./sec. 
Using the correction graph, 0.500 cu.ft./sec. corres-
ponds to 0.749 cu.ft./sec. 
% _ (.749 - .736)100 - 1 77 ~ error error - •736 - • ~ 
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CONCLUSIONS 
The results obtained from this investigation would 
seem to indicate the adaptability of the methods of di-
mensional analysis for solving problems of the same 
nature. The nature of the problem will be a major factor 
in the determine.tion of the constant of proportionality 
and the exponential constants. 
The discrepancies between the air flow as calculated 
from the derived equation and the measured value of the 
air flow by the orifice meter did not vary much, and 1.vhat 
is more the relationship seemed to be a constant one. 
This constant error may have come from a number of 
sources among which are the following: 
(1) The readings taken on the orifice meter oil 
column have not been close enough. In most of the cases, 
especially at the beginning of the tests, little air 
flow was required which gave a fraction of a scale unit 
of manometer oil which in turn was hard to read, and 
consequently involved some guesswork. 
(2) The pipes used in the building of the apparatus 
were old and contained some scale on the inside surface 
and as a result a streamlined flow could not have been 
atte.ined. 
(3) Although the thread thicknesses of the samples 
used seemed to be reasonably uniform to the naked eye, 
they proved far from being uniform under a microscope 
and hence an error might have been introduced there. 
(4) The presence of moisture in the air might have 
hindered the flo~r of air by clogging the openings in the 
cloth. 
(5) Although every precaution was taken in taking 
the readings, slight discrepancies were observed when 
more than one readings were made on the same sample 
under the same conditions, and hence an average of re-
sults were used in some instances. 
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As a concl-usion I am 't·rilling to say with some 
great confidence that the equation derived 1s per:fectly 
satisfactory but for one respect. Due to the condition 
of the surface of the threads a correction graph or a 
second constant (K') should be worked out for every 
different kind of cloth or different groups of cloth, 
as was derived for cotton. 
By a group of cloth I mean those which have sur-
face conditions almost similar such as nylon and rayon. 
The derived formula could be applied to any kind 
of cloth as long as the thread surface roughness factor 
is obtained. 
The development of the general form of the 
equation obtained for air flow through '\'roven materials 
and more specifice.lly for woven cloth vras achieved by 
the methods of dimensional analysis. The conste,nt of 
proportional! ty and the exponential constants 1·rere de-
termined by running a series of tests on the sample 
fabrics that were procured for that purpose. 
To check the validity of the equation obtained, 
points were selected at random, on the curves, then 
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the results obtained by using the derived equation were 
compared with the measured values. Agreements within 
eight to twelve % were attained in all cases. 
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